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. Schematic of the hydrography and circulation of the Beaufort Gyre, fresh (blue) at the surface and salty (red) below. The grey arrows represent the anticyclonic forcing of the gyre by the prevailing winds.
The black arrow represents freshwater being gathered towards the center of the gyre by wind-driven Ekman transport, the convergence of which pumps down into the center of the gyre. This causes salinity surfaces to bow downward into the interior, deep in the center and shallow on the periphery of the gyre. The baroclinic instability of the gyre has the tendency to flatten salinity surfaces and results in an eddy bolus flux (black arrow) of freshwater directed outward from the center, offsetting the inward flux at the surface. 
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We follow the approach of Yang [2006, 2009] and compute the mean surface stress 89 τ by averaging daily surface stresses, computed as a combination of ice-ocean and air-ocean 90 surface stresses, each estimated using a quadratic drag law with fixed drag coefficients (C Dice = 91 0.0055, C Dair = 0.00125), and weighted by the observed local ice concentration α:
where the ice-ocean relative velocity u r el may be written in terms of the ice velocity u ice , that our computations of eddy diffusivity described below depend on integrals over closed 112 geostrophic contours and so do not depend on many of these details.
113
We remark that, as a consequence of the inclusion of the surface geostrophic current,
114
our Ekman pumping field differs considerably in both intensity and spatial structure from . We defer a more detailed discussion of the topic to a subsequent 117 paper.
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The hydrographic structure of the BG, based on the quarter-degree resolution 2012 World Ocean Atlas Climatology [Locarnini et al., 2013; Zweng et al., 2013] , is summa-120 rized by contours of geopotential height
where ρ −1 is the specific volume and p 0 = 400 dbar (Figure 2b ), and by a section of poten- 
Here h is the depth of the isopycnal, r is the radial coordinate and s the slope of the isopycnal 152 of the time and azimuthally averaged density field. For computational convenience, rather 153 than integrating along geopotential height contours, we use the divergence and Stokes theo-154 rems to rewrite (4) as
where the integrals are performed over the area circumscribed by a geopotential height con- 
205
The mixing length, λ, and horizontal diffusivity, K λ , are estimated as:
where θ iso is the temperature along a density surface, u the horizontal velocity vector, and 207 c 0 a mixing efficiency [Tennekes, 1972; Armi and Stommel, 1983; Naveira Garabato et al., 208 2011; Abernathey and Cessi, 2014] . The mixing efficiency is taken to be c 0 = 0. 
217
The mixing length framework assumes that temperature and salinity anomalies along a 218 density surface are determined by horizontal processes, and that vertical processes are neg- 
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There are considerable uncertainties in our evaluation of K λ . The mixing length is not 234 always well conditioned, as seen for example for moorings A and D. Eddy kinetic energy
